The results assessed from sugar beet microtrials at Kljajićevo (Serbia) 
INTRODUCTION
Sugar beet taproot yield, including granulated sugar yield, and overall processing quality depend on many factors. The study conducted by Glattkowski and Marlander (1) showed that the influence of year and interaction of year and locality account for more than 50% in the variation in taproot yields. The influence of the cultivar was high but considerably lower than the year effect and its contribution to variation in the taproot yield reaches around 4%. Glattkowski and Marlander (2) found a much higher influence of cultivar on the processing quality of sugar beet, especially on the sugar utilization expressed in percents on beet. This influence was estimated to reach 10.0%. However, the influence of harvest date is 3.0% on the root yield, i.e. 5.5% on the sugar yield (1) . Much higher was the influence of harvest date in relation to sugar beet utilization (in % on beet) which amounted to 8.50% (2) . According to Wolf and Marlander (3) , the cultivar effect on the yield of granulated sugar was 1.1%.
EXPERIMENTAL
A varietal microtrial involving 14 sugar beet cultivars was set at Kljajiševo (Serbia) in 2010. A randomized block design was used. Each cultivar was sawn at four replicate plots with six rows. The trial was sown in the third decade of March. Sugar beet was harvested at three harvest dates, in the middle of August and by the end of September and October. A basic plot for harvest was 9.8 m 2 . The yield of taproots was determined on the fields. The tested cultivars were highly tolerant to Cercospora beticola and rhizomania, whereas some of them were also tolerant to Rhizoctonia solani. The microtrial plots were optimally treated regarding fertilization, pest and weed control with respect to conditions characteristic for the growing region.
Laboratory analyses were done in the laboratory of the Institute for Food Technology, Novi Sad, Serbia according to the following methods: -Sugar content in beet by the method of cold digestion; -Alpha-amino-N according to Stanek-Pavlas (1934/35); -Potassium and sodium content by atomic absorption spectrophotometry (AAS).
The other quality parameters were calculated according to the following formulas: -Sugar content in molasses (SM) (% on root) according to Reinelfeld et al. (4) : SM = 0.343 x (K+Na)+0.094 x alpha amino N-0.31. where K, Na and alpha amino N are given in mmol/100 g of root; -Sugar utilization (SU) (% on root) according to Reinelfeld et al. (4) : SU = D-SM-0.6. where D is sugar content (%). SM is sugar content in molasses (%). 0.6 refers to total losses; -Granulated sugar yield (GSY) (t ha -1 ): GSY = RY x SU.
RESULTS AND DISCUSSION
The lowest taproot yield at the earliest harvest date (Aug. 19, 2011) of 71.20 t ha -1 (Table 1) was registered for cultivar Standard II, whereas the highest was 106.00 t ha -1 for Elmo. The difference between the cultivars was 34.80 t ha -1 or 32.83%. Mean taproot yield averaged over the 14 tested cultivars was 88.71 t ha -1 which can be regarded as rather high for such early harvest date.
The sugar content in beet taproots, averaged over all tested cultivars, reached 13.94% according to expectations. Akku produced the lowest sugar content (13.23%) whereas Sandor was the best (14.75%). The difference in this parameter between these cultivars was 1.52% abs.
Variety Fred had the highest granulated sugar yield (12.674 t ha -1 ), which was not suprising since this cultivar showed an excellent taproot yield (100.00 t ha -1 ) and a high sugar content expressed on beet (14.64%). The lowest granulated sugar yield had Victor (8.378 t ha -1 ), whereas the average granulated sugar yield was 10.399 t ha -1 . The highest taproot yield at the second harvest date (Table 2) was also achieved by Elmo, reaching 131.33 t ha -1 , whereas Elvis was the lowest with 106.00 t ha -1 . The difference between these cultivars was 25.33 t ha -1 or 19.29%. The average taproot yield was high, 117.77 t ha -1 at this period. The average increase in the taproot yield in comparison to the one achieved during the first harvest date was 29.06 t ha -1 or 24.65%. Cultivar Tibor had the highest sugar content in the taproots (15.22%) whereas Standard I had the lowest (13.42%). The difference in this parameter between the first and the last ranked cultivars was 1.80% abs. The overall average sugar content in the taproots was 14.27% abs. and was higher for 0.33% abs.
Owing to the high root yield (127.83 t ha -1 ) and excellent sugar content (14.75%), the cultivar Eike produced the highest granulated sugar yield of 15.705 t ha -1 . However, the lowest Akku achieved 12.001 t ha -1 , so the difference was 3.704 t ha -1 or 23.58%. The average granulated sugar content was high (13.812 t ha -1 or 24.71%). Cultivar Elmo gave the highest root yield (149.17 t ha -1 ) at the third harvest date (Table 3) , whereas Standard II was the poorest with 112.5 t ha -1 . The difference in this parameter was 36.67 t ha -1 or 24.58%. Similar results were reported by Marlander (5). The average root yield was high (132.54 t ha -1 ) and it was higher by14.77 t ha -1 or 11.14% in comparison to the average yield achieved in the second harvest period. The highest in the sugar content in taproot was Elvis (16.22%) and the lowest was Standard I (13.54%). The difference in this parameter was rated high, amounting to 2.68% abs. The average value of sugar content in taproots was 15.27%, and it increased by 1.00% abs in comparison to that in the second harvest period.
Markedly highest granulated sugar content was achieved by the cultivar Fred (19.698 t ha -1 ), whereas the worse was Standard I with 1.989 t ha -1 . Similar findings were reported by Koch (6) . The grand average in granulated sugar yield was high and it amounted to 16.632 t ha -1 , and it was higher than that achieved at the second harvest date for 2.820 t ha -1 or 16.96%.
As seen in Tables 1-3 the parameters that characterize the processing quality of sugar beet (sugar utilization in % on beet and sugar content in molasses on beet) vary significantly depending on the cultivar and harvest date.
Cultivar Sandor (Table 1) showed the lowest sugar content in molasses (1.22% on beet), whereas it was significantly higher for Akku (2.15%). The difference between the best and the worse performing cultivar was 0.93% and difference in the average sugar content was 1.59%.
In the second harvest period, the best sugar utilization in % on beet was recorded for Tibor (12.90%) and the poorest for Elmo (10.61%) ( Table 2 ). The maximal difference could be considered as rather high, 2.29%. The average sugar utilization was 11.73%, reaching a level similar to that achieved in the first harvest period, which is presumably due to the occurrence of retrovegetation in some cultivars as a consequence of enormous precipitations ( Table 1) .
The lowest sugar content in molasses (in % on beet) was achieved by Kontrola II (1.64%) and the highest by Akku (2.29%). The difference was 0.65% and the average value was 1.94%. The best figure for sugar utilization (in % on beet) in the third harvest period was performed by the cultivar Kontrola II (13.79%) and the poorest achievement was by Akku (10.48%). The maximal difference in this parameter was high, reaching 3.31% abs. In average, sugar utilization was high, 12.60%, higher than in the previous harvest periods.
Kontrola II was also the lowest in the sugar content in molasses (1.56%), whereas Akku was the highest, reaching 2.94%. The difference in this parameter between the two cultivars was very high (1.38%), the overall average figure was 2.07%, and it was the highest in relation to the previous harvest periods. Potassium content in sugar beet (Tables 1-3) , averaged over three harvest periods, ranged from 27.94 to 29.84 mmol/100 o S. However, the potassium content depends on the tested cultivar; it showed significant variation: the lowest content was found for the cultivar Sandor harvested in the third period (22.61 mmol/100 o S) whereas Akku was the highest (43.37 mmol/100 o S), also in the third period. Averaged over the three harvest periods, sodium content was low and ranged from 8.05 mmol/100 o S in the first harvest period, to 12.12 mmol/100 o S in the second harvest period. The variations in the sodium content within the cultivars were significant and the differences were two-and three-fold. Regarding the alpha-amino-N averaged over the harvest dates, it can be concluded that the figures did not significantly differ and were in the range of normal values for our agroecological conditions (around 15.00 mmol/100 o S). However, significant variations of this parameter exist within cultivars, which ranged from 2-to 2.5-fold in magnitude.
CONCLUSION
The results presented in this study, assessed from the microtrial with fourteen sugar beet cultivars at Kljajiševo site and harvested in three periods, led to the following conclusions:
The average yield of sugar beet taproot showed an increasing tendency toward later harvest dates; the variation in the yield was 29.06 t ha -1 The average sugar content in taproot also increased from the earlier toward the later harvest date; the difference in the sugar content between the first and the second harvest period was 0.33% abs, between the third and the first period, the increase was 1.00% abs, and between the third and the first period it was 1.33% abs.
The average granulated sugar yield also increased from the first to the third harvest period, and the increases were: 3.413 t ha -1 or 32.82% between the second and the first period, 2.820 t ha -1 or 20.42% between the third and the second period, and 6.233 t ha -1 or 59.94% between the third and the first period.
The average value for sugar utilization expressed in percents on beet showed an increasing tendency over harvest dates. This parameter was of the same magnitude in the first and the second harvest period, due to abundant precipitations in September (107.9 mm).
Unexpectedly, the lowest sugar content in molasses (in % on beet) was determined in the earliest harvest period. This could be explained by the occurrence of retrovegetation in September due to heavy rainfall, which led to increased content of sugar in molasses in beet harvested in later periods.
Similarly, the contents of non-sugar compounds (K, Na, alpha-amino-N) were the lowest in the first harvest period. This was also a consequence of an unusually rainy September. На сортном микроогледу шећерне репе у Кљајићеву, у току 2010. године, по-вађеном у три рока, просечан принос корена шећерне репе има тенденцију пораста, од првог ка трећем року вађења. Просечно повећање приноса корена, између првог и другог рока износи 29,06 t/ha или 32,76 %, oд другог ка трећем року 14,77 t/ha или 12,54 %, a oд првог ка трећем року 43,83 t/ha или 49,40 %. Просечан садржај шећера у репи, такође има тенденцију пораста од првог ка трећем року вађења. Највиши пораст, у просечном садржају шећера у репи је између другог и трећег рока, и он износи 1,00 % апсолутних. Остали показатељи технолошког квалитета шећерне репе, имају благи пораст или су незнатно били нижи, јер су у септембру забележене веће количине падавина. Установљени просечан принос кристалног шећера има тенденцију пораста, од првог ка трећем року вађења. Повећање просечног приноса кристалног шећера, од првог ка другом року износи 3,413 t/ha или 32,82 %, од другог кa трећем 2,820 t/ha или 20,42 %, a oд првог ка трећем року 6,233 t/ha или 59,94 %. 
ЗНАЧАЈ СОРТЕ И РОКА ВАЂЕЊА НА ПРИНОС И ТЕХНОЛОШКИ КВАЛИТЕТ ШЕЋЕРНЕ РЕПЕ

